Summary There is increasing concern that contraceptive pill usage may increase the risk of hepatocellular carcinoma. As primary malignant liver cancer is very rare in this country, any effect due to oral contraceptives should be apparent in national mortality statistics. An analysis of mortality rates over the last 24 years shows a small but consistent increase for young women starting to occur during the end of the last decade. However no such trend is apparent in data from other countries where pill usage is comparable to that in the U.K. Overall liver cancer remains an extremely uncommon cause of death in developed countries, but it will be particularly important to monitor trends in this disease in the future.
An association between the use of contraceptive steroids and the development of benign diseases of the liver was first suggested by Baum et al. (1973) . Since then there have been many reports of such an association (W.H.O., 1978) and there is now firm evidence (Mettlin & Natarajan, 1981) that the use of oral contraceptives increases the incidence of benign liver tumours and particularly of hepatocellular adenomas. Two case-control studies have been carried out (Edmondson et al., 1976; Rooks et al., 1979) and both indicate that the relative, although not the absolute, increase in risk attributable to the pill is gross. The results of the larger series (Rooks et al., 1979) suggested that the overall risk of these very rare tumours was increased more than 100 fold after 3 years usage and that the risk was markedly modified by age, duration of use, and the dose of steroid in the pill.
Evidence that oral contraceptives might also produce malignant hepatic carcinomas is accumulating slowly. Anecdotal reports of this disease in young women taking the pill are becoming numerous (summarised in Shar & Kew, 1982; Gala & Griffen, 1983) . In addition, surveys of tumour registries (Christopherson et al., 1978; Vana et al., 1977) have shown high proportions of pill users amongst cases of primary malignant liver cancer. These findings are liable to be affected by selective bias in reporting; but the validity of the association is suggested by the observation of clinical differences between the cases reported in pill users and other women (Klatskin, 1977; Neuburger et al., 1980) and the occasional progression of a pill-associated hepatic adenoma to carcinoma (Davis et al., 1975; Klatskin, 1977 (Wanless & Medline, 1982; Yarger & Yarger, 1980 20-24, 25-29, etc. to 50-54. (N.B. This happens to be equivalent, for these particular age-groups, to standardisation using the European or the World standard populations (Waterhouse et al., 1976) 20-24, 25-29, etc. to 50-54. (N.B. This happens to be equivalent, for these particular age-groups, to standardisation using the European or the World standard populations (Waterhouse et al., 1976) 1-7, London, HMSO 1974 -1981 deaths (Table IB) , the fluctuations occurring over the whole of the time period considered (with sporadic clusters of high rates in the last 3 years for the 40-49 age group and in 1968-1970 for the 50-54 age group).
By contrast, among the female deaths (Table IA) , there does appear to be a slight systematic increase in the mortality rates towards the end of the 1970s. This increase is most noticeable among the younger age groups. For each of the age groups 20-29, 30-39 and 40-49 the last 5 years have seen 3 of the 5 B.J.C.-B highest annual incidence rates in the entire 24-year period. It is difficult to interpret the results of any statistical test for trend in these data as the significance of the test will depend heavily on the year chosen as the starting point. If, however, one aggregates the two youngest and the two oldest age groups and compares the mortality rate for the last 6 years with that in the previous six (Table II) , it appears that there has been a significant increase for younger women (P<0.005) but not for older women or for either age group in men. The pill was introduced in England and Wales in the early 1960s and became common by the middle of that decade. In view of the long induction period that is commonly observed in human cancers. attributable to chemicals, any carcinogenic effects attributable to the pill might be seen only after a substantial number of women had been exposed for 10-15 years i.e. towards the end of the 1970s. This is the pattern that has actually been observed. It might also be expected that any real effects would be more noticeable amongst women aged < 40 years, for such women are likely to have been more heavily exposed to the pill, and, moreover, their very low rates of liver cancer before introduction of the pill should enable small absolute increases to be detected.
The data in Table I lend some support to the idea that oral contraceptives may have caused some cases of liver carcinoma, although the very low mortality figures among young women in 1981 (only 6 deaths for the 20-39 age group) suggest that the apparent trends among such women during the late 1970s may have been produced at least in part by the random fluctuation of small numbers.
If the increase in mortality is genuine, and due to a carcinogenic effect of the pill, similar trends should be apparent in other countries where the incidence of the disease is also normally low and pill consumption is equivalent to that in England and Wales. Four countries where this is the case are Australia, the United States, West Germany and the Netherlands which in 1975 had about 29, 16, 28 and 40% respectively, of women under 44 years on the pill compared with 20% in the UK (Population Reports, 1982) . Corresponding triennial mortality rates for these 4 countries are given in Table III with the England and Wales figures for comparison. Although they do not extend until 1981, it is clear that in these countries there was no sign of the trends which were already evident by 1978 in young women in England and Wales. (The fluctuations seen in the data from Australia and the Netherlands probably reflect the smaller populations in these countries). Although there are certainly many possibilities for error in the allocation of deaths to liver tumours on death certificates it is remarkable that the rates recorded in the 5 countries in Table III are so similar. This similarity and our personal experience of the validity of the diagnosis, at least in youth and early middle age, suggests that in most developed countries such data will be reasonably trustworthy.
The evidence at present is therefore indecisive. If the risk of hepatocellular carcinoma associated with pill usage were as large as suggested by Henderson et al. (1983) , then a clear increase in national mortality rates would be expected among young women. The only country of those considered where there is a suggestion of this, however, is England and Wales, which tends to suggest that any real effects must be either small or slow to appear. Moreover, even if the British figures were indicative of a real pill-related trend, the absolute risk of pill-induced liver carcinomas must still be small, probably involving no more than 10 deaths a year in the whole country among (in 1975) some 3.5 million users (Wiseman & Macrae, 1981) . But, a risk that is small after only a few years of exposure may become substantial later; also, in countries where other risk factors (e.g. chronic active hepatitis B infection or aflatoxin contamination) are widespread the absolute risks may be much larger.
Apart from oral contraceptives (sales of which in Britain increased from 13 million packs in 1970 to 26 million packs in 1980), there are many other factors that might affect liver cancer trends: use of alcohol is increasing and parts of the growing homosexual community appear to be at unusual risk of hepatitis B transmission (as are some drug abusers). Also, among the plethora of chemicals that have come into widespread use during the past half century, there are many that can be oxidised more readily by the liver than by any other organ into highly reactive species (which is presumably why so many of the chemicals that have been found to cause cancer in animals affect the liver). In view of all this, it is somewhat reassuring that liver cancer remains such an uncommon cause of death in developed countries, and that clear increases are not generally apparent. These various factors, however, make it particularly important to continue to monitor trends in liver cancer mortality, as well as to monitor the causes of the disease directly.
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